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"The conversational attitude, the familar manner of talkir
things over, the heart-to-heart discussion, where the ph
sician must exert his good sense and feeling, and the patie]
be willing to be confidential. [This is the method whic
Dejerine calls "psychotherapy by ersMatOK."] It consis
in explaining to the patient the true reasons for his condtion, and [for] the different functional manifestations whic
he presents. It consists, on the other hand, moreover, an
you may say almost wholly, in establishing the patient
confidence in himself and awakening the different element
of his personality, capable of becoming the starting-point c
the effort which will enable him to regain his self-contro
The exact comprehension of phenomena which he present
must be grasped by the patient by means of his own reasor
ing....... The part that the physician plays’ is to recall
awaken, and direct. He has nothing to do with suggestions.’’
No one who has not had the experience of guiding menta

patients in the way so lucidly expounded by the Frencl
physicians can form any adequate conception of the remark
able efficacy of these common-sense methods in restoring t,
those who are afflicted a normal attitude of mind. It i

certainly saving considerable numbers of soldiers from tht
fate of insanity, These methods are not novel, even if tht
fuller comprehension of their mode of operation is onl;
dawning upon us now. This point has been admirable
expounded by Dejerine and Gauckler, from whose book l
must quote once more :-
’’ May we be permitted to quote a few lines in whic1:

Bernardin de St. Pierre has defined,’more exactly and bettei
perhaps than we could do, and with a sort of prescience oj
what is needed, the very r61e that we would like to [see oui
physicians adopt towards their patients].
I wish that there might be formed in large cities an estab.

lishment, somewhat resembling those which charitable
physicians and wise jurists have formed in Paris, to remedy
the evils both of the body and of one’s fortunes; I mean
councils for consolation, where an unfortunate, sure of his
secret being kept and even of his incognito, might bring up
the subject of his troubles. We have, it is true, confessors
and preachers to whom the sublime function of offering
consolation to the unfortunate seems to be reserved. But
the confessors are not always at the disposition of their
penitents. As for the preachers, their sermons serve more
as nourishment for souls than as a remedy, for they do not
preach against boredom, or unhappiness, or scruples or
melancholy, or vexation, or even so many other evils which
affect the soul. It is not easy to find in a timid and depressed
personality’the exact point about which he is grieving, and to
pour balm into his wounds with the hand of the Samaritan.
It is an art known only to sensitive and sympathetic souls.
Oh ! if only men who knew the science of grief could give

unfortunate people the benefit of their experience and
sympathy, many a miserable soul would come to seek from
them the consolation which they cannot get from preachers
or all the books of philosophy in the world. Often, to
comfort the troubles of men, all that is necessary is to find
out from what they are suffering." 7

D&eacute;jerine and Gauckler add :-
" One could not express any better, or any more directly,

what we never cease to maintain, however lacking in science
it may seem at the first-namely, the real therapeutic action
of kindness.
Liberated morally, and having regained consciousness of

self, and freed in addition from his functional manifestations
by the appropriate processes ......, the patient is cured. He
is cured from his actual attack. But his mental foundation,
his psychological constitution, still remains in the same
condition which permitted him under emotional influences
to become a neurasthenic. The role of the physician is,
therefore, not ended. He must still build up his patient’s
life, still practise prophylaxis, and get the patient into a
condition where his character will be established." c

General Considerations.
As recently as Jan. 15th, 1916, the British Medical Journal

was responsible for the statement: "The only hope that our
present knowledge of insanity permits us to entertain of

appreciably diminishing the number of I first attacks’ lies
in diminishing habitual and long enduring drunkenness and
in diminishing the incidence of syphilis " (p. 105). This
statement would have been sufficiently amazing if it had
been made two years ago ; but when the hospitals of
Europe contain thousands of ’’ first attacks of insanity,
which are definitely not due either to alcohol or syphilis,
the only conclusion to be drawn from it is that its author
must have been asleep since July, 1914, or have become so

6 D&eacute;jerine and Gauckler, op. cit., p. 283.
7 Bernardin de St. Pierre, Etude de la Nature, 1784.

8 Op. cit., pp. 302 and 303.

obsessed by his fixed idea as not to be able to see the plain
lessons of the war.

Syphilis, no doubt, is responsible for a very considerable
proportion of cases of insanity, and drink perhaps for some

more; but the incipient forms of mental disturbance which
the anxieties and worries of warfare are causing ought to
impress upon the attention even of the least intelligent
members of the community that such causes are operating
both in war and peace, and are responsible for a very large
proportion of the cases of insanity. But what is still more

important, it is precisely these cases which, if diagnosed in
the early stages and treated properly, can be cured. The
chief hope of reducing the number of patients in asylums
for the insane lies in the recognition of this fact, and
acting upon it in the way of providing institutions where
such incipient cases of mental disturbance can be treated

rationally, and so saved from the fate of being sent into an
asylum.
Such measures have been adopted upon an extensive scale

in Europe 9 and America, and have met with marked success.
In this country our distinctive national obstinacy and the
devotion to such catch phrases as ’’ the liberty of the
subject "-even when this involves the incarceration of the
patient whose liberty to escape treatment and to become
insane is the issue so jealously defended-have hitherto
proved insuperable obstacles in the way of this tremendous
reform. The present war, which has been responsible for
destroying so many illusions, has worked many wonders in
the domain of medicine. It has forced the authorities to

inaugurate the rational and humane treatment of early cases
of mental disturbance, which treatment in times of peace they
persistently refused even to consider. But if the lessons of
the war are to be truly beneficial much more extensive

application must be made of these methods, 10 not only for our
soldiers now, but also for our civilian population for all time.

THE PREPARATION AND USE OF CERTAIN
AGGLUTINATING SERA.

BY HARRIETTE CHICK, D.Sc.

(With a Note on PREPARATION OF AGGLUTINATING SERUM
FOR B. DYSENTERI&AElig; SHIGA, by E. JEAN DALYELL, M.B)

(From the Lister Institute of Preventive Medicine.)

THE large incidence of intestinal infections among our
forces in the Eastern Mediterranean during the summer and
autumn of 1915 has led to a continually increasing demand
for specific agglutinating sera for purposes of diagnosis.
This in itself is proof that the method has proved a trust-
worthy routine measure for establishing the identity of the
organisms isolated from these cases. In these circum-
stances an adequate supply of specific, high-titre sera is
essential, and without making any claim to originality, it

may be of use to give a short description of the method

employed in this Institute for their preparation, and a few
hints as to their use in practice.
Preparation.-After trial of both horses and goats, rabbits

have been adopted almost exclusively for the manufacture of
these sera. It has been found that they yield the most
satisfactory serum, although the quantities obtained are
small.
Immunisation is obtained by intravenous injection into

the ear-veins of overnight cultures on nutrient agar, washed
off with 0’85 per cent. salt solution. In some cases living
cultures were alone used during the immunisation; in
others these were only employed after a preliminary injec-
tion of vaccines heated for about 30 minutes to 56-57&deg; C. ; in
others again, heated vaccines were used throughout the
immunisation. At first a direct count was always made of
the number of organisms injected, but after-some experi-
ence it is possible to gauge the numbers of organisms
required for the larger doses as fractions of an agar " slope."

i The rabbits selected should be at least 2000 gm. in weight.
Each animal under treatment is weighed daily and charts

9 Major Rows tells us that in the province of Hesse, " by reason of
suitable treatment during the early stages of mental illness (the
authorities) had been able to postpone for some years the erection of a
new asylum in the province." (Jour. Ment. Sci., vol. lviii., 1912,
p. 35.)

10 In an address on the Absence of Proper Facilities for the Treatment
of Mental Disorders in their Early Stages (Brit. Med. Jour., Jan. 8th,
1916, p. 41), Dr. Bedford Pierce has recently emphasised the urgency
of this reform.
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are kept of its daily weights; these give a useful indication
of the general condition. A graduated system of dosage is
employed, and the doses succeed each other as rapidly as is
permitted by the condition of the animal, the intervals
varying from four or five days to seven days or longer if the
weight and general health of the rabbit be not sufficiently
restored. In this way, with a little experience, the animals
can be maintained in good health during immunisation, and
it is unusual to lose any during the process. Immediately
after an injection the animal needs special care and atten-
tion, and extra protection from cold should be provided. A

temporary change of diet from cabbage leaves and bran
to milk and bread and oats is frequently a great help.
Animals which are being immunised with members of the
dysentery group show the greatest disturbance after an
injection and require the most care.
About seven days (or longer, according to experience) after

the final injection a few drops of blood are taken from the
rabbit’s ear-vein and the serum tested as regards its agglu-
tinating titre for the homologous organism. If the test gives
a satisfactory result the animal is bled out immediately, if
possible. Urethane (about 5 to 8 c.c. of a 30 per cent. solu-
tion) is injected subcutaneously about half an hour previously,
and ether is employed at the time of the operation. The
animal is bled from the carotid artery under aseptic condi-
tions and the blood is collected in a sterile tube and allowed
to clot; the sterile serum is drawn off, usually after standing
for two days, and carbolic acid added as a preservative, to a
concentration of 0-5 per cent. The yield of serum from a
rabbit of 2000 gm. weight is on an average about 40 c.c.
The serum obtained from each rabbit is separately

examined, both as regards its agglutinating power for the
homologous organism and for the presence of group-
agglutinins. The agglutinating serum distributed consists
of the pooled sera of several rabbits, each of which has
passed satisfactory tests. The mixed batches are re-tested
against several cultures of the specific organism and
thoroughly examined for group-agglutination, the cultures
tested, including, if possible, some recently isolated strains.
If time permits, each batch is kept in stock for some months
before being issued in order to watch for deterioration.
A uuuluer UL 11lt:n:IS11lg iUSHiUo ll’c4VG UUCil auquilou UHLiU

the immunisation of large numbers of rabbits. This most

interesting fact has been disclosed-viz., that sera of a
definite agglutinating titre for the homologous organism may
be obtained with some regularity, if immunisation is carried
out on standard lines, carefully controlled. This suggests
that idiosyncrasy of the rabbit plays a less important part in
the process than had been supposed. The individuality of
the animal, on the other hand, has a considerable effect on
the specificity of the serum, especially in immunisation with
members of the dysentery group.
The table below gives details of the procedure found useful

in preparing the various sera required ; notes are added

dealing with the main points of interest special to each

group. The figures given in each case express the average
titre with the homologous organism and the average degree
of specificity which may be expected. These data merely
express the average of the results collected up to the present
time, and are not to be regarded as final.

Method of testing.-The method adopted for carrying out
agglutination tests and determining the titre of sera is one
capable of easy reproduction in active service conditions.
The macroscopic method is employed exclusively, and the

tubes containing bacterial emulsion and diluted serum are
placed in an ordinary incubator at 370 C. The time allowed
is two hours in case of the sera of the typhoid group and of 

’’

cholera, and four hours in case of M. melitensis and the
dysentery group. With some dysentery "Shiga" sera the
agglutination after four hours cannot be seen with the naked
eye, but is distinctly visible with a lens of 10 diameters
magnification; in these cases the agglutination titre is
marked " microscopic. The agglutination tubes are left at
room temperature for about 15 to 30 minutes before being
read; they are then left overnight in the laboratory and
examined next morning for confirmation. The titres given
refer to the appearances at the end of the two or four hours’
incubation.
The bacterial emulsions are made from overnight growths

on ordinary nutrient agar slopes, washed off with sterile
distilled water. This first emulsion is diluted until it con-
tains 2000-3000 million organisms per c.c., a strength which
after preliminary experiments, was found to give a con-

venient opacity and was adopted as standard. In practice it is
attained by diluting the original emulsion until print 2 mm.
in width can be clearly read through a narrow test-tube
(10-12 mm. diameter) filled with the emulsion. This opacity
is, roughly, that obtained when milk is diluted 200 times
with water.

As a general rule, fresh living emulsions are used in the
test, seeing that the sera are destined for diagnosis of fresh
living cultures in practice. Occasionally, however, among
members of the typhoid-paratyphoid group it has been
found suitable to employ formalised emulsions (containing
0’1 per cent. formalin) in obtaining the titre of the homologous
serum.

The serum to be tested is diluted with physiological
salt solution (0-85 per cent. NaCI) to a series of strengths
ranging from 1 in 62-5 to 1 in 8000 or over. A set of small
agglutination tubes is arranged, containing 0-5 c.c. of each of
these dilutions and 0-5 c.c. of the emulsion to be tested, so
that the final concentration of serum varies from 1 in 125 to
1 in 16,000 or more. The concentration of salt in the final
mixtures is 0’42 per cent. ; this is found better than full
physiological strength in case of organisms (for example,B. paratyphosus B) which have a tendency to self-agglutina-
tion, and for this reason the bacterial emulsions are made
with distilled water. The macroscopic titre, published with
the sera distributed, indicates the highest dilution of the
serum giving an agglutination which is readily seen with the
naked eye under the stated conditions of the test.

Specificity of sera. -Agglutinating sera prepared with
members of the typhoid-paratyphoid group usually show a
definite co-agglutination for certain members of the same
group, but remain specific as regards the dysentery group.
In the same way, the agglutinating sera of the various
dysentery types show group-agglutination among each other,
but not with members of the typhoid-paratyphoid group.
The degree of specificity that is usual with the various sera is
shown in the table. In some cases the sera obtained have to
be discarded altogether, owing to the presence of group
agglutinins which might cause confusion in practice. Even
so, it is not always possible to obtain absolute specificity,
especially where high-titre sera are desired. It seems as if
in the production of a high titre (e.g., 8000-32,000) for the
homologous organism, definite group-agglutination for
members of the same group is also evoked. In general, the
degree to which this occurs varies with individual rabbits,
and in some cases with the strain employed for immunisa-
tion. Numerous examples are to be found below in the
table. An experienced worker will often detect group-
agglutination by its incompleteness and the slowness with
which it takes place. Moreover, error is avoidable if for
diagnostic purposes the sera are employed in an appropriately
high dilution, and this procedure has the additional advan.
tage of economy. It is now the custom in this Institute to
indicate, with all sera issued, what dilution is recommended
for diagnosis.

If it is the practice in any pathological laboratory to
make up a certain fixed dilution of agglutinating sera for
routine diagnosis, this dilution should in each case have
reference to the titre of the sample of serum used, and while
low enough to include the less agglutinable strains of the
homologous organisms should be sufficiently high to avoid
the confusion of group-agglutination. In any case, it is not
advisable to rely upon the agglutination test as a sole means
of diagnosis, but the organisms isolated should always,
where possible, be submitted to cultural tests in addition.

In this Institute, at the present time, agglutinating sera
are tested for specificity against fresh living emulsions of
other members of the intestinal groups of organisms. In the

past formalised emulsions were sometimes used. It has
been shown,l however, that the presence of formalin in
emulsions inhibits group-agglutination ; in these circum-
stances it has seemed advisable to make all specificity
tests with fresh emulsions, so that the tests may be as

rigorous as possible.
Typ7toid-pag-atyphoid group : B. typhosus, B. para.

typhosus A, B. paratyphosus B, B. enteritidis G&auml;rtner.&mdash;
Agglutinating sera for the members of this group are

prepared without difficulty and a high titre is readily
obtained. B. paratyphosus B is the most toxic for rabbits
and, in immunising, it is necessary to start with small doses
and to proceed with some caution. Still, if the animals are
treated with care there is no difficulty in bringing them to

’ the end of the immunisation in good health. With
’ 

B. typhosus, B. paratyphosus A, and B. enteritidis G&auml;rtner
there is usually little difficulty or danger.
The character of the agglutination is also very satis-

. factory ; it takes place rapidly and the aggregated bacteria
B give a coarse and flocculent deposit. This is in marked

1 See Dreyer, Proceedings of the Royal Society of Medicine, MedicalSection, vol. ix., 1915, p. 11.
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Table giving Preparation and Properties of Agglutinating Sera of the Different Pathogenic Intestinal Organisms.
Note.-(The doses are arranged for rabbits of approximately 2000 gm. weight.) The numbers expressing titre refer to the highest dilution

n which macroscopic agglutination is clearly visible to the naked eye under the conditions of the test.
The specificity tests in every case were made with the serum obtained at the final bleeding.

* Considered unsuitable for distribution.
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contrast to the reaction in the dysentery group, where the
agglutination is fine and granular and takes place much
more slowly.
The great drawback is the presence of co-agglutination

with other members of the group. It may be noted that
these cross agglutinations do not always involve members
which are most closely related culturally. The most

striking group-agglutination encountered is that of typhoid
sera for B. enteritidis Gartner.1 This property, which varies
with individual rabbits, seems also to depend upon the strain
of B. typhosus used for immunisation. A considerable
amount of high titre typhoid serum has been rejected on
this account and search is being made with some success for
a strain of B. typhosus which will produce a serum more
specific in this respect.

B. paratyphosus B sera do not commonly agglutinate
B. enteriditis Gartner to any extent, as might have been
expected, but Gartner sera have been found to agglutinate
emulsions of B. paratyphosus B.
The agglutinating sera of this group are very stable. They

have been found to retain their titre at full strength during
the time they have been under observation. In some cases
these periods have extended to 12 months and the serum has
remained stable, whether in the pure or diluted condition
and whether kept in the laboratory or under conditions of
uniform low temperature.

Dysentery group : B. dysenterix Y " and Flexner.
A marked group-agglutination for B. dysenterise Shiga is

usually present in "Y" " sera; on one occasion a titre of
2000 was noticed when the titre for the homologous organism
was only 8000. In this respect great variation has been
noticed in different individual rabbits. The limit of aggluti-
nation titre for B. dysenterias Shiga permitted in " Y " serum
has been about 500, and the sera of rabbits immunised with
I I Y " have occasionally to be discarded owing to this limit
being exceeded. Sera prepared with B. dysenteriae "Y" 

"

(original strain of Hiss and Russell) usually agglutinate
strains of "Flexner" " to a degree commensurate with the
homologous strain, but sera prepared with "Flexner" "

have been found much more specific (see the table
above). The strains of "Flexner" and "Y" have been
stock strains in the Lister Institute for some years ; the
" Y" " has acquired the property of fermenting maltose, and
both cultures now ferment saccharose slowly. In this latter

property they show a leaning towards the type B. dysenteri2e
11 Strong." The relation between these three types of dysentery
is at present somewhat uncertain. The "Strong" type
possesses the greatest fermentative activity, but individuals
of the Flexner and"Y" " type show an inclination to
acquire some of the properties considered typical of
I Strong," such as fermentation of sorbite, saccharose, &c.
As regards serological characteristics, the relation between
dysentery "Y " and dysentery " I Flexner " must be regarded
as a very close one, and, when the similarity in cultural
characters is also taken into account, it would seem

unnecessary at this stage to attempt any systematic
separaLaon ur 1JlleSe two bypes.

It has not been possible to prepare sera with the Strong
type of dysentery as an authentic culture, showing typical
culture reactions, could not be obtained.

B. dysenteri&aelig; " Shiga." " The preparation of agglutinating
serum for B. dysenteri&aelig; "Shiga" " presents considerable
difficulty, and the methods used in this Institute have not
yielded the consistent results obtained with other organisms.
Further experiments are now in progress, and it is hoped
that a satisfactory method for obtaining uniform results will
shortly be evolved. Up to the present time preliminary
doses of about 50 million organisms, followed nine or ten
days later by 100 millions, both vaccines killed by heat,
have been injected subcutaneously. This has been followed

by intravenous doses, gradually increasing in amount until
about 8000-10,000 millions, or more, living bacilli could be
given. The first subcutaneous doses are the most dangerous,
and it has been unusual to bring more than 20 per cent. of
all rabbits employed safely through the immunisation pro-
cess, and there is no certainty that in the serum of the
survivors a high agglutination titre will develop. Moreover,
after removal from the rabbit, the serum frequently
deteriorates rapidly during the two or three months

1 This phenomenon is interesting in connexion with an observation
which has been made repeatedly (most recently by Dawson, Brit.
Med. Jour., July 24th, 1915) that the sera of patients suffering from
typhoid fever agglutinate B. enteritidis G&auml;rtner.

following. Owing to these facts, the available supply of
" Shiga " agglutinating serum has remained very limited in
amount and the supply issued has, in the main, depended on
a few chance successes among a large number of rabbits
used.

The serum produced by immunising rabbits with B.

dysenteri&aelig; "Shiga" varies considerably with regard to

specificity. As has been stated above, the serum never

causes any significant agglutination with members of the
typhoid-paratyphoid group, but " Shiga " serum of a titre
equal to about 2000-4000 commonly gives reaction with

dysentery " Flexner " or " Y 
" in dilutions up to 1 in 250.

About 50 per cent. of all the serum obtained has exceeded
this limit and has been rejected ; the sera selected for
distribution have usually been of low titre (1000-2000),
but definitely specific for B. dysenteri&aelig; " Shiga."

In case of dysentery sera, deterioration has frequently
been noticed on keeping, more noticeably in case of "Shiga" 
serum. Experiments are in progress to ascertain whether
this may not be due to the presence of the 0’5 per cent,
phenol as preservative. Methods of drying these sera are
also under investigation. These appear to be promising
and it is hoped that dry preparations may prove stable and
especially suitable for tropical climates.

V. choler&aelig;.-In the case of cholera, certain cultures
produce sera which are limited in agglutination for other
strains of cholera. The practice in this Institute has been,
therefore, to immunise several rabbits with single strains,
afterwards pooling the sera. The following strains (for two
of which I am indebted to the kindness of Dr. Freeman)
were selected with a view to including as wide a variety as
possible : (1) "27," received from Russia, November, 1909;
(2) 1 Singapore," from Straits Settlements; (3) Freeman,
31," Russia, isolated in the autumn of 1914; (4) Kucera,"
Hungarian epidemic, 1913 ; (5) " Liston," isolated in Bombay,
March, 1915.

Cholera-agglutinating sera have proved very stable.
M. melitensis.-It has been found difficult to obtain high-

titre agglutinating serum with M. paramelitensis (see also
Bassett-Smith, Journal of the Royal Army Medical Corps,1915,
vol. xxiv., p. 431), nor does there appear to be any advantage
in prolonging the immunisation beyond the three doses given
in the table. The sera obtained always failed to agglutinate
emulsions of M. melitensis at a dilution of 1 in 125, but the
corresponding M. melitensis sera, of considerably higher
titre, frequently agglutinated M. paramelitensis at about 1 in
500. The vaccines used in immunisation were made from
48 hours’ cultures on glucose agar.

NOTE ON PREPARATION OF AGGLUTINATING SERUM FOR
B. DYSENTERI&AElig; SHIGA. BY E. J. DALYELL, M.B.

April 4th, 1916.
Since the preceding notes were written a satisfactory

method for the preparation of agglutinating serum for
B. dysenterim Shiga has been established. Preliminary
work showed that repeated subcutaneous doses of vaccine
produced only a low agglutinating titre for B. dysenteric
Shiga in the serum of rabbits, and that a single intravenous
dose was much more effective. Further, initial subcutaneous
doses of 50 million bacteria caused a mortality of 50 per
cent., which was not appreciably diminished by washing or
sensitising the organisms. When intravenous doses were
used, 20 million bacteria could be injected with compara-
tivelv little risk to the animal, and the immunisation could
be completed in about one month by a series of graded intra-
venous doses at intervals of about seven days. It was found
dangerous to employ a larger first dose than 20 million
organisms, and this strength was estimated by careful
counting. There is no evidence that toxicity is lessened by
heating the emulsion, and all doses after the first were
unheated.

Various strains of B. dysenteri&aelig; Shiga showed consider-
able differences as regards toxicity and immunising power.
A recently isolated strain (Wynne) of low toxicity was
finally selected, and proved very effective as an immunising
agent.

After each dose the animal loses weight and generally
refuses food ; in severe cases paralysis of the limbs and
diarrhoea are observed. The animal is kept warm and fed
with milk, administered with a tube if necessary, and often
recovers completely in three to four days. The daily weight
chart usually shows that it is safe to give the next dose
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seven days after the preceding one. After four or five doses
the maximum titre is reached, and for B. dysenteri&aelig; Shiga-
this appears to be about 2000 in rabbit serum ; a higher
titre (of 4000) is rarely observed, and in some instances it is
impossible to induce better titre than 1000. When a good
titre of 2000 is produced in the serum it is generally useless
to try and improve this by additional vaccination, and the
rabbit should be bled out. Several rabbits kept under
observation for two or three months and repeatedly inocu-
lated with B. dysenterise Shiga have gradually lost their

agglutinating power for this organism, and it has been

impossible to restore it.
. Specificity.-The method of rapid immunisation by intra-
venous doses produces a more specific agglutinating serum
than the previous, more gradual, method with preliminary
subcutaneous injections. The production of co-agglutinins
for B. dysenterise Flexner and B. dysenteri&aelig; Y was not found
to depend on the strain of Shiga used for immunisation,
but varied with individual rabbits, and it is at present
unexplained. In a few cases no co-agglutinins were

* According to condition.

detected, but in the majority of cases a titre of 250 for
B. dysenteric Flexner and 125 for B. dysenteri&aelig; Y was
developed. In a certain number of rabbits, after prolonged
dosage with B. dysenteri&aelig; Shiga, the titre for B. dysenteri&aelig;
Flexner and B. dysenteri&aelig; Y reached 500 or 1000 ; such
sera were rejected.
The normal serum of rabbits often shows some degree of

agglutination for B. dysenteric Flexner or B. dysenteri&aelig; Y,
and it is advisable that examination of serum should be made
before commencing immunisation with B. dysenteric Shiga
in order to reject all animals that possess agglutinating
properties for the mannite-fermenting dysentery organisms.

QUEEN’S HOSPITAL FOR CHILDREN, HACKNEY-ROAD,
N.E.-The annual concert given by the Queen’s Hospital
Aid Society in support of the funds of this institution was
held on April 13th at Shoreditch Town Hall. The concert
was very successful, and there was a large attendance. The
songs rendered by, amongst others, Miss Edith Evans, Miss
Marion Beeley, Mr. John Booth, and Mr. Norman Allin were
much appreciated. The funds of the institution have
benefited in previous years through these concerts to the
extent of &pound;4955. The Queen’s Hospital for Children has
done, and does, excellent work in the battle with disease
and physical defect amongst our young population. For 
many years it has made organised efforts, in cooperation
with schools for mothers and similar institutions, to reduce
the infant mortality of the surrounding districts ; and owing
to the provision necessarily made in London for military
cases, it is now called upon to deal with a larger number
of children than ever before. The Lord Mayor has come
forward to help the hospital by holding a Mansion House
meeting in support of an appeal for &pound;5000. The meeting
will take place at the Mansion House on Thursday, May llth,
at 3.30 P .:U. 
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INTRAMINE: A NEW ANTISYPHILITIC
REMEDY.

BY HAROLD SPENCE, B.A., M.D., C.M.,
RESIDENT SURGICAL OFFICER, LONDON MALE LOCK HOSPITAL.

r SOME months ago Mr. J. E. R. McDonagh handed me
samples of several synthetic preparations of sulphur which
rhe had prepared, with instructions to employ them in the
treatment of cases of syphilis with a view to determining their

value. It was soon apparent that di-ortho-amino-thio-benzene,
otherwise known as "intramine," was the most valuable
i of these, and I desire in this paper to report some clinical
results following its use in a series of 65 cases of syphilis.
3 Origin of intramine.-In THE LANCET of Jan. 29th
Mr. McDonagh alludes to researches in which he has

been for some time engaged, designed to explain the
action of arsenical compounds in syphilis and to clear up

as well the empiricism of the Wassermann reaction ; in the
course of which investigations the possibility of new anti-
syphilitic remedies was suggested. Pending a full report of
this work shortly to be made by him, I shall endeavour
to give a brief and non-technical summary of his
views as there expressed. He regards the action of
salvarsan and similar drugs as organotropic rather
than parasitotropic, as stated by Ehrlich. The latter
believed that the arsenic became attached to, what he
termed, chemoceptors in the protoplasm of the parasites,
thus in suitable dosage effecting their destruction without
injury to the host. It was found in practice, however, that
relapses even after repeated injections of salvarsan and the
occurrence of nervous complications were by no means
infrequent, except perhaps in the earliest cases, and con-
servative treatment required the exhibition of mercury as
well, for a longer or shorter period. This failure of salvarsan
to cure has been variously explained. By some authorities it
has been ascribed to the escape of certain spiroch&aelig;t&aelig;,
which have in some manner become inaccessible to the

remedy ; whilst by others it is believed that the spirochseta
pallida is merely a phase of the organism responsible for
syphilis. Whatever the correct explanation may be, the one
fact upon which there is general agreement is that salvarsan
does not always eradicate syphilis.

Chemistry of intramine.-Mr. McDonagh discards the
theory of chemoceptors and considers the r6le of arsenic as
essentially that of a catalyst, its action being greatly to
increase the protective powers of the host. These last are
described as of a chemico-physical nature and to consist in
a process of adsorption between the lipoid-globulin mole-
cules of the serum and plasma cells and those of the parasites,
involving the destruction of the latter. For this consumma-
tion the presence of active oxygen is necessary, and this is
supplied in the body chiefly through the action of a

peroxidase upon a peroxide. The action of arsenic in a
preparation of the salvarsan type is that of a peroxidase,
with the result that the natural defences of the body for the
time are fortified or magnified greatly. That its action is not

parasitotropic is further indicated by the fact that experi-
ments with other metals, notably with preparations of
aluminium and iron, reveal that even more powerful drugs
of this character can be prepared, these possessing the added
advantage of being non-toxic.
As syphilis becomes more chronic, the ability of the host

to form active oxygen directly is lessened, and in con-

sequence he is obliged to form most of it indirectly,
through the action of a perhydridase, or in other words, by
means of reduction. It was found that while certain metals,
of suitable valency and atomic weight, acted as peroxidases,
the perhydridases were non-metallic, and it was sought to
produce a drug which would have the same activity in late
cases of syphilis as is possessed by aluminium, iron, and
arsenic in the earlier ones. Many compounds of readily
adsorbed non-metals were synthesised, of which the most
successful in practice, as already indicated, was intramine,
sulphur appearing to be the catalyst. After having been
absorbed the sulphur appears to act as a disulphide, the
action of the disulphide being to produce active hydrogen
and the peroxide required to furnish active oxygen.

Properties and administration. - Di-ortho-amino-thio-
benzene is a mustard-yellow crystalline substance, soluble
in alcohol, ether, and acetone, but insoluble in water. For
intramuscular administration, the only manner in which it is


